Self-assembled monolayer-based piezoelectric crystal immunosensor for the quantification of total human immunoglobulin E.
This work presents a piezoelectric (Pz) immunosensor for the quantification of total human IgE in serum samples. The anti-human IgE is deposited on the surface of the 10 M Hz AT-cut gold coated crystal resonator by self-assembled technique, and serves as a receptor layer. The highly ordered self-assembled monolayers (SAMs) ensure well-controlled surface structure and offer many advantages to the performance of the sensor. The fabricated Pz sensor can quantitatively detect human serum IgE in the range of 5-300 IU/ml with high precision (CV < 8%). A total of 28 patient serum samples are detected by the Pz sensor, and the results agree well with those given by two commercially provided test kits (Total IgE FAST Test, Pharmacia-CAP). The correlation coefficients are 0.94 between FAST and Pz sensor, and 0.90 between CAP and Pz sensor, respectively. After regeneration with urea and glycine buffer the coated crystal can be reused five times without appreciable loss of activity. Compared with conventional cross-linking methods, nonspecific binding caused by the SAM binding method is three to five times less.